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Abstract of JP20011 68697 

PROBLEM TO BE SOLVED: To provide a load driving circuit 
capable of restricting a load current precisely to be equal to 
or smaller a prescribed value with out receiving the influence 
of the variation of the characteristic of a circuit element, 
temperature variation, etc. 

SOLUTION: A series circuit consisting of a detection 
transistor Ts and an NPN transistor T1 is connected in 
parallel with an output transistor To for supplying the load 
current to a load 2, and a diode D for generating the same 
voltage drop as that generated at the transistor T1 Is 
provided between the transistor To and the transistor Ts. 
Further, a constant current circuit 30 for supplying a constant 
current Ic is connected to the gate of the transistor Ts, and a 
second transistor T2 constituting a current mirror circuit with 
the transistor T1 is connected to the gate of the transistor To. 
As the result, the restricted value of the load current Is 
prevented from varying due to the variation, etc., of a circuit 
element, thereby the load current can be restricted precisely 
to be equal to or smaller than the prescribed value. 
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3 03:^^6t^ttiF^>^:^x^TscDy- hfflocc^mssi c 

>f:t-FD^/^LrmiS*5iStaiA^„ ^Hl h 

^>i^:^^TsSc;fa:»F^>5^;^^TocDy- v-v 

l^fiimii?:ex-C. Sh^>>^;^^T s. To30i:t>tte 
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[006 4] itfcCOyt^. %m2t^iy^'-VU^i^h 

-eur. c(Dtii:;:?s^4(D^EX»«. mi Vyi^i^y^ 

i§?£L/T<DNPN F7>i^Xi§?T 1 tC-^-X^5r#t*& 

10 [006 5] C(Dmmt. NPN h-^^^JJ^^T 1. T 
2Ccj:5«^3n^;<7lx>h5 -5-^0881 OJCi-^r. 

^2 h^>^^X^chLT(DNPN 

[0 06 6 ] ^fcC(Dt^. NPN h^>>^;^3?T2;&« 
3!r5MK:it:A:Lr. NPN F'7>$^X^rT2;^35l^^<S 

20 aET&i, s^i3feieiK3o*s«*&'r-5^mifei c*m^-s 

^«Sfg[p|S83 0*>e><DSmfiSttNPN F^>S?>^t> 

[006 7]-eLT. C^0fc:tFU>h^i7-@8Sl 0 
{C<fc ^fi?gf®jg<D*IJIKfii I max Hi:*J V ^ 5r T 

otci^n^miSgch^tB F^>i^;^5rT s (ffem-rntfN 
PN h'7>i;^:^:5'T 1 ) fca£n^^L<hor)]t^m>!t 1 i 
30 NPN F^>>?;^^T HcSfen5maK<bNPN F^ 
>S?;:^:$?T2K:a£n*®K<b©lt*n*f 1 if-St. 

[006 8] Imax = lcxmxn -(i) 

*lltt0!lcDfi^5iatil9lKK:*$ur». ^m^mLO^ 

nmm i max s^^ss o i c 

oovGs- I D mm>{th^^m. i&(OMKm^(D 
[0 06 9] ^tc. tf\y>hi ^-[EiK 1 0 (om'mdc 

y^:^- FD7&5jfA$nri^s/cJi), ai;t?F5>e^;^5r 

To©y-FSfftt. ^-r*-FD©IIR;^f6j^EE^jff 



(10) 

17 

[007 0] fit-DT. :^mm(DnMsmmm(rcj:ti 

1 otc*jt:f-SNPN h^>s^;^^Tlc[)^-;3:-x5 
/t. NPN h^>e^:^:5fT lCD-<-:5C-x5 >:5rMSBE 

t mm^t^cm Li^m^mn^ d $ ^ t ©-c* ffe 
nmmmimmt. mtth^>^j:^^T ojSiU^mh^> 

[0 072 ] ^ife«(3!>ft?^Sg*Iil85T». «| 

'7>s^;^^TocDy- Hilary- «feaih^>>^;^ 

^«^^>i5^>f:t- FD;{»sS:t:f6ti*rc^^o 
[0073] ^yt. :^1^>F$ -^-BJS 1 0 CC^JC^T . 

©PNP F^>t;^:^t5?T4«. ^;^3&5PNP F^> 
[ 0 0 7 4 ] S/c. *:iagfi«l©a?5|gttlHlB«:*5lir 
[ilK3 0;&ifti^$tiTfc»). COmmmm^SQlCJ: 50 
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[0 07 5 ] COJ: ^U:«fi)c$n/c;fs:^pJ(DftMlES6 
30:;&^t^aiFt7>>^;<i§JTscO^*--FfliJ*^6^mifeI c 

^ T s Rz/mt) F^>2^x5?To coy- F - y - xram 

ffVCS&iftJCSF^>^?:J^3JT s. To<Db*l^ffimE 

[0 0 7 6 ] ^fcC<Dt^. n^Zffiiy^-hrji^iul^ 

s. -euT. c<Dmt)m^6<Dmmtfi. mi f^>2^x 

^ i LTO PNPh^>i;^Xt>T3 K:-<-xm^^etj§ 

[0 07 7 ] CCOmm^t. PNP F^>i;^X^T3. T 
4K:J:D«^3nS;e7U> F 5 5-Hi»l OCCcfcor. 
l/nflS?n. ^2 F'7>i;^X^,i:UrCDPNP h^> 

[ 0 0 7 8 ] ifcCOi^. PNP F v>i;^XtS?T4;^>5 
aELiAtfmifc:^^. «mijfelElilS3 O30«5l#iAtf^mSfeI c 
J:D fc/hSCi«#tctt. ffi:t?F^>i^XdiToSO't^ai 

F^>s;^xi5?Ts«:t>t^m^^!t$nsds. 

?!^M^*tAbr. PNP F ^>e;?Xi>T4*^SftLxiitfm 

fife^o^ «ma£i5iss3 0;:>5?(^3Z.t?^misi c^m^s 

<!:. :E«8aiilSS3 0ttPNP F'7>i^X4iT4:6ia:t^F 
7 > S^X ^ T o CD^- Fffjtcijfe La^tf^fe^KJRr t J^JC 
<tj:^. lii;t?F^>^X^ToSCF*j^taF'^>$;^X^T 

[ 0 0 7 9 ] C©J: ^>tc, 2|s^j5feFatD:gSf|gS&IsI88&c*5 
UTW, m;t>F^>i^X3'ToStJf«^tHF^>i^X^T 

stcp^-t^^^ji/Mos F^>s;^x^^^-r€>citCct 

m'^^m>Ctfy^h. ^^«£lil8S30SC/:^U>F^ ^ 

-iHiisi o*iiiK-r«i?fe:mfii-?>. mEi^T*e2o>&fliflE 

TSi5i'-^:t-FD^J:Smi±PtT^30^ ffi:;^Ft7>y 
X ^ T o S«>**^^tii F ^ >>^X 5? T s (CN ^ ^;UMO S 
F -7 >i>X iS? ^mmOfcm 1 HJfeC^Ofti^lgafilHlKc!: « 

[0 0 8 0] Ud^L/, :^U>F 5 ^-iHlffil 0tC<t-5:© 
4SfmS£<D*IJKffl I max Hi IIJ6M(D*?wfEt6[ElK i 
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H D €.SEP5T^IS 2 0 ©HfplC J: T > m:^) f- 
^ > ;^ J' T o Jtu'tSlttJ h7>i^;^i'Ts ©SftfP**— 

mD^ummjiricim&icpmr s c t * 5 j: 
[0 08 1] (^snitM) as ti. m3iiis«^©ftis 
■^msm^simt . a 3 (cs^ c/cm 1 mkm<D o — 1»- -< k 10 

S©:&1tlE«rt5|B{c5PM,r. * u> h 5 ^ -BIS l 0 R 

to 0 8 2 3 a5{C^^An<. *IOfeW-C». *U>I- 
5 7-I51K1 O^^fiR-r-5.^1 h5>yx5'RC;fm2 f- 

:jtT5. T6{c-c«sfissn. cntcsttjci/T". mEEmr 20 

[0 0 8 3 ] ^Ix^hS^-HSai OlCfcO 

n. 4^-h*s@B®FU'f>K:««S3ti5i^«:m2 h 

■7>y;^5iiLr©MOS h^>i^;^irT6©y-h«: 
^*aSISi3nTt>-5. Sfc. IS2 h^>5^:^5'iLr© 

Mos h^>j>;^4rT6tt. v-;^*5MOS 30 
>i;;^i»To©y-i-<csii3n-ci,»s. itc. nmrn 

T#e2 0*«lfi!«--5MOS h^VS^X if T 7 tt. FU 

sn, v->^*iffl:^7i'7>y;^5»To©y- hKgsKS 

[00 8 4] C©J:^»K:. :^mm-Cit. *U>h55 
-iplSSlO^, lllllSSM©<fc^'ft''>*'f#-^ 
;^4i-Ctt)a:<. MOS h^>>';^irT5. T6(C-C«fiS 

[ 0 0 8 5 3 «raiT#IS;2 0 4. * U> h 5 ^ 

-0881 0«:*}l,»T»l h7>i^:^i'tLxmSt-r?>M 
OS h7>i?;^ifT5 ilolCMOS h7>>';^:JfT7(C 
-C^fiKLT:iiSCi*>f>. h 5 i7-llS8l 0©S!) 

To©y-hra«:. *;b>b2-5-llif81 0S:«lSf4 
Ml (Mos h^i^y^^ifTS ) ii^om 
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I 0 0 8 6 ] J: ^r. :$3IS6W©©1tlE«l|5188{C*s(,>-C 
fc. ^l|IJfe^©4>©i:|5lCf^ffl -^mAlft^nSCi 

*it> t > :ft<^S£l-igi«at tc*iJ|JSt?# c i (ctt 

[0087] m4mmm<DnmmMmts as tc^j^i/ 
fcmi^miou-^-f Fs©:ft#iBsjiiai{8tc*iWS3e 

mii£I5]8g 3 0 5r J: 9 ^(*{t Lfc ©"C* "5 . SmslHlSS 
3 0«51^©1«fig«. mi*Sfemfc©iPl«r*&. 

cr. «T©ia?9rn. c©^miS[5|SS3 o«:oi,»-c© 
*Si?3l/. fl6©1fteJc5IRK:-^i,»-c{*|ttW^&«B8-r5. 
[0088] ^6 K:m-rin< . *^W|-C«. Sm^S 
S83 0*!. Siag»7-8. 9*/f(^-C. S*L>St»iE-fi 
©SaS-7-<>K:^$ia. C©«tS-5-/>*>P.it?lSE©« 

(c. ;<7 U > F 5 ^ -@8S%«l«c-r ssira©^ 3 F 7 

XifRc;M4 F^>J^:^5'<bLr. — *f©PNPh-7> 
i^;^3fT 1 1. T 1 24SW. M3 F^>i^:^^it-C 

©PNP F7>y;^5»T 1 1 tcM-cr;^ii8Si^tssm 

SK®3 2=&aj"jK:Sil?tr, PNP F5>i^^5'Tl 1 
{C5£^a£4fiSL/. C©5£S«ttcttC^L/c«md£=Sr. M4 
F9>-:;>;^$<!:Lr©PNP F7>i^;^d»T 1 2*/M/ 

r. tjiaiF^>i^;^3»Ts©y- FWtcfifeuta-rjc^K: 

[0 0 8 9] iqi%. Smi;fellK3 CKiJli-C. PNP F 
^>i?;^5'Tl 1 tt. x 5 5f5f*ssag«Ff- 8 */(-Lt:iE 
©mSS^-r^tC^Sn, nUi7 4i*iSmdSiS3 2SC/ 
S2f.^^ 9 ift L.T:a©^jgi-7 -f 3 ti. ^- ;^ 

*ieB©=«Ui'4»K:gfigS$n'5<!:JtiCPNP F^^i^JJ^ 
5'T 1 2©'<-^tC^tji^i^2nTC».S. */c, PNP 

F^>i^Xi«T 1 2». X5 sri^^spNP F5>i?:^5' 
Tl l©xs-^arK:^tii«M3*a. a ^r^sft^tU F 5 

[0 0 9 0 ] CO/c«?). PNP F^>y^5'Tl 2*ie> 

t^mF^>yxiiTs©-y-h fflitca. ^mssisi 3 2 © 

ttmcJroTPNP F-5>i?X3»Tl l{cS£*aS^«: 

«. c©S«jK«cJ;or. millife^<kl5li|{c8ftfpL.. 
m 1 lliSWiPI«©^*%^S C i*5-C* ?>o 
[009 1 ] asfc. «fCC. *||Sfefi?}-CW, 3£1I^[15S3 
0p«3-C. S®jS=S:^fi!c-r51I8S (PNP F^^t'^i'T 

I I scfSE^iSs 2 ) ^mh^>v>:^in soy 
- bmic^mm^mbiiirm^ (pnpf^^v'x^t 

12) i=&»g|L-Cl^5C<!:*^6. ^moii!lS83 Ort 

•5. 

[0 09 2] {m5|ISS0«) 1!7«. ^5S£SfiM©fti5 
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SStciBiiT. sa^T-S. 9 4/M,-C«flij£lsIffi3 0«: 

£. ai:t>h^>i^;^5'To©y- I- ttc. i^-siSSIb/c 10 

[0 0 9 3 ] o^f), ^4^C»lOJ:'5{c, PNPh^ 
>i?^a'T 1 2*i6*ltbh7>ix;^5fTsO-J^- HKItC 

SEE*. a;bh^>yx5rTo®U*C>ffillE(C. Sffi 
P4T*©2 o^flMS-rs^'-^:*-- FD<D)li:&rfilSE*»n 

h7>i?;^:JjT s*|gKi -Ct^^tcfe^ij^-r. 20 

ffl:^l h ^ > i» T o ?rigS6^ ^ < 35: o T 1/ * 5 . 
[0 0 9 4] -ec-f. *jlMMr-«, t^tb h5>iJ;^3' 

4. 30 

C 0 0 9 5 } jiSj. ^USSMOJ: ^K. **Ui h 7>i>:^d' 
SiJg3W*U>h 5^-@BSl OrtODNPN 

[0096] (^^mm) '^^wm<D%m 

©m;ti^ccj: o-ctfettJ h T s Sc/Hi;^ h ^ 
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[ 0 0 9 7 ] ») . ^SifflggSa 0 *®4ISg«»l©J: 

i?;^ 3f T 0 Ryt^im h 5 >i?X 4» T s ©y- h - y -X 

[0 09 8] -ec-C. 2t3IJ6fi-C». •>»:^-5^-f:t- 
KZ D©Ty- K?:ffi;>3h5>2^X5'To©V-X{C« 

jKL.. *y-K*dl:tih7>t?>^^iTo©y-h«:«gt 
-r-scitcj:*). ai:t»h7>-:^;^irTo©y-h-v- 

;^PaSff €r, y x:^- i^-/ F Z D ©P4{;^«BEJ^TK: 
i7^>yL,. S^I1K3 0*>e)©Hi:t)«ffi*i«<)5:^ 
ftiKtc. c©«ff*>ea:^7F^>i^;<5»To (sc>-c« 
^mh^>yx3iTs) *»S-C*4J:^ {curias© 

[0 099] (%immmm^\%. m7*}6eii©©iw 
|gs!iiiiiS©«i^*^-r%sviiiBSs-r«^. ^7idge^© 

<bLT©yi:f-d?-/:t- FZ D*, ]lAt>V'y>=^7.^ 
To©y-F-y->^ffl-C»&< . 5e«fifc|5|K3 0F«i{c 

^Wfc«>©-C2&S. 

[ 0 1 0 0 ] -3* 0 . ^sjjftiiiffia 0 ©ai:*j«)E*^6ffl 
>j>xi>To©y- y -v-:^riins.^m.mi7^>-:^-r 

[0101] -ecr. 2fi3|]5feW-ctt. sm^HSSa ort 

-cmmi^^^iri,m3 F-7>t;x5ftLr©PNP F 
•5>s;x$»Tl 1 t3cSffi?®3 2 toayiJlDSSCCMO-C 
^JfC. SBEf ^>7'ffl©y3.-^--^/^-<:i-- FZD%« 
^L. 1i-«^8, 9*:^LrJ1-gp*^^ft*&S*aS^jgi 
^7>^<&-5r4>. PNP F-5>S^;^5'T 1 1 ijE^ 
%i!g3 2<b©iS^Jll88CcU. ^(c^:emi^T©S^S 

Jl*5e^if&snr. ^ii?^gS3 o*>6©ai:bS)i (si^ 

TB. ai:t»F'7>y;^dfTo. «iaiF7>i?;^4»Ts© 

y- FSE) -e-oaassEEJcmLfegr^mE^T 

7 > •T'-r 5 J; 5 tc LT i^S ©r* 

[ 0 1 0 2 ] j^a, :^mmm<Dnmmmmmit. m^m^c 

». S7{C5^Ufcll5j|itW©AwlEaiilHlS8il§ia«c« 
fi5E3tiT*j^). »5j|JfeCT©fi<SfjEafilHl38tS!&-SfiS 
«. TiB©2irfeS. IP^. 
8S3 0{C4sl»r, ^iSiS-T^StPNP h^>iJ;^3r.T 1 
1 . T 1 2©x 5 V Utii&mR 1 *:rt-Or^U * 
©«it^. <!: ti®«T- 9 i ©rate . 1g^.^s<iJ?r ;«7 V - F . 

i— if ZDiWtliXi.^^, C©ieS. 3c®6ll 
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[0 1 0 3 3 ^tc. ^^tSj-Cti. 5emifeEI8S3 OCcfc 

t^r. PNP b^>^:xx^Ti 2i^tcc^U'>h5^- 

U^'^ra^ia;ST5Cr)"C«3^j:< . PNP h-7>5;^:^iSfT 10 
1 1 <o^-::mx,pnp Vy^^JT^^i: 1 3©xs 
Si^b. PNP b^>i^;^d?T 1 lCDnU:5^^CCPNP 
h^>e;^Xi>T 1 3CD^-X«:SM*r'SC<h^Cj:fr). P 
NP h5>$^;^3?T 1 lO-^-X-nUi^^ra^rPNP 
h^>>?;:^3'T 1 3CDX$ l^-^-XSrJgi^L/. H 
tc. PNP h^>i^;^5rT 1 3(D:3U:5^^«:miSSS-?-9 

[0 10 4] cn«. ^5|l5feP9cDfi^5|gtt@S80ct^ 
^^SSIeIKS Op«gcDPNP h^>>^X^T 1 lCD-< 
-;^-:3Ui7^^;^ii:jg-r^<!:. ^mfiSi©3 2CC. PN 20 

:e^ija[Hlffi3 0 35P6^ffih^>S^:^^TsRC;fUi::tF 

iS3 ztcsfEn^jE^Sfe^&^e-rnrLas^/tab-c^-So -o 

so. ^mSSIeISS3 0^PNP h^>>^ 

>;dfTl 3^^C:f-5CitCckO. PNP h i7>>^X:SrT 
11. T 1 ZCD-^-J^mSa^PNP h^>e;?X:$rTl 3 
tCSiSb. Sma£[BlK3 0;?P6^h^>>^;^^Ts, To 

[0 10 5] (msnifeW) ai oti. msiisfe^jo:^ 

3o^MK:3fcmL/cfc©r*o. mimmmtmuh^. 
smiSiii8S3 o^fci,ir. ma^T-s <bPNP 

>S/;<:>T 1 1 . T 1 2(Dx^ 3?<i:>&. SJnR 1 
^C<. PNP F^>S;^X5'T1 4^/hC/r«)gU, II 
JC. COPNP h5>i^;^i5rT 1 4<b^{C:^U> h 5 ^ 
-lHlffi*filfi£'r-5PNPh^>>?;:^i5?Tl PNP 
h^>s;'>;^Tl 5CC^Siffi*iST^«8fcaS3 4<t*K 40 

[0 106] m^mo'^w^mmzo'c 

\t. miSJS^-8<bPNPh5>t?;^5?Tl 1. T12CD 

[0 10 7]^CT. *3li6^Jr(J. CO^!nRl(OK 
PNP h^>i^;^5'T 1 1 . T 1 20X 5 (C^igSS 50 
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tl/cPNP h^>S?Xi>T 1 4*SW. C(DPNPh7 
lyiyZ^T I 4^:ftbX. PN P h ^ >t?X 1 1 . 
Tl 2{|iUc®S?:«it&T^Cc!:tCj:0. S^fi£[s)gS3 0 

[0108]!^. PNP b^>>?;^^Tl 4£^«::^U 
>h 5 7--|plSg*=f«^rSPNP h^>>?>Ld?T 1 5 

x.^^diR}0^^->.ifi. PNPht7>t^X^ 
T 1 40X5 ^Sc>'-<-;^«:^il«3K$n€>i^t^. 

4 ^i/M^ rm«?«^ 9 ccs^MS nri^ 6o 

[0 10 9] {m9mmm) mi i{t. rnQmrnmo-^ 

:©?Sfiga@i»cD<k ^ (c. 5EaiffiiPias3 o wcc p n p h ^ 

WL^i. — :^<DPNP h'y^iyJ^^Tl 2 jSp ^t^lUl h -7 > 
S^::^ T s ©y- h fiJCcS^^^e^-r S J: ^ tc ix/tig 
^tc^D-SPNP h^>e;^>^^>T 1 2or-';^^^+ 

[0 110] ^LT. ^4^^!lcD:6l5igi&lEltei^3^J 
^•^JJ. PNP h^>i^>^^T 1 2(DT-»;iam^=^^t' 
>H2Jl/TSytJ?)(C. S®3f£lo|g53 0F*3(C. ^5h7>e^ 
::^d?<!:l/T(DPNP h'7>i^;^^T 1 6<h. :^6 h^> 
t;^>^^iLr(DPNP h^>>?><^T 1 Ti^gli^/c,-^: 
5E^SKag3 2frCPNP h^>*;^X^T 1 1. T12 

L/cll75ISfeP!lC[:)*><Dilll«5C. PN P h -^^t?;:^!?? T 
1 3im^fc!^.V$>^o 

[0 1 1 1 ] 1^. PNP b^>t;^X^Tl 3CDite«tm 

<DPNP h^>i>Pi4»Tl 6. T 1 7 «:oi>TSi?8T 

h^>>^;^^<i:LTCDPNP h^>>?;:^ 
^T16«. X5 ^^5PNP h^>e;^;aL5rT 1 20X 
^^^^mn^ti. '<-:X;«rspNP h^>S^X5fTl 2 
CDnU>7^tCg^5n. nUt57^305fitS:R2 4/hOr. 

masffiT 9 i^mm^ nn^ 

[0 112] me h'y^t^X^tbXOPNP h 
^>V^:^^T I 7[t. :t.^y^iAPNPh'yl^^^:^^T 
1 2<Dr3U^^tcSi^Stl. -<-X;05PNP Vy-^V^X 

1 6<Dr3U^^CcgJKSn. r^u^^^^OS^tB 
i^:^ ^ T s ©y- h &C«l^ 5 n t: l> o 
[0 113] cofcib. :$^WcDA^^IE«!jliffi(cfci^ 
SmS£?:iSLUl-rPNP h^>t^^5?T 1 2(DrJ 
i5fPaSlE*. PNP h^>ix;;^^Tl 6 

(d^-:k-x^^ y^mcomyji^msv f (mo. 7V) 

tCSSL/T, PNP V^:yiy:^.^T I 2<D7-V^^i 
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[0 114] £tr>r. :t^m&m<DnmfsmMKi^j:ri 

[t. PNP h^>i;^;^!5?T 1 2CCPNP h5^>e;';^^T 

1 1 k:ffin/c^S£icJ:te«jL/l:SmS£;&5d£n. COS^SS 
*PNP h^>2^X^Tl 

comMt. mm^mikr ^fcebcD^^} (umr^ 

[0 115] miommm)mi2\t. miomnm 
c3r):aMigKi[Ei88cD«fiX^^TmMiHissiar*^o mio lo 

[0 116] C(Oic}t>. *^ISfeW©:©?5IE»@KiCcfcn 

^:i->L'C. S®3KIiIIS3 0 3t>^61feaih'5>t;>X^Ts 

[0 117] -eur. Sl52(D|g»^f?±r-5/c8?>CCX 

-c/ ffi;^ > -5 > >^;^ ^ T o (Dff^SStcSS 3 titcMm 30 

[0118] CO/cJt). *:jlSfeB^cD:aiwlESi@ffiCcj:n 
tf. :&#2 0|g»*<?±-r5ISK:. fi?S2-vcWii«%^ 

(sei iiijsf«) HI sei i-^mmco-mmsm 
[0 1 1 9] »i \mm^<o'^mm^m&\t. si 2cc 

5^1/fc^l 03IJfeW©m?t|gS&@8SCc5tUr. ^1. 1^ 40 

2 h^>S;^;^^<!:LrcDNPN b^>S^;^tS'T 1. T2 

[0 1 2 0 ] SI 3CC7j^T<i:^Cc. NPN h'^^i^:^^ 
y^^Tl, T2<D-c-xSUfX$ 7^(C*ag|3^3nr so 
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45»), nUiJ'a'dJ. BTi^'(an5|S84 0CcSW6ti/c^« 

[0121] -yj. mm^imm^A o cc«. ±iB^^i£ 

®42CCft]^T. ieS?Sag42 iNPN h^>e^XirT 

8tcS^$n. nu>;^7l)^n>7">ifC 1 *:n^UTm?S 
ffi^9tcSj^Sn/cPNP ht7>y><^T2 1 <!:. 3> 
•^>i;-ClK:3fe?rtjS3K3n/t5EmSg?K4 4i. 3>f^> 
1fC 1 <bPNP h^>t?;^^T2 1 «h<DS^.^.(OliIE 

t htlTT'^^i^tct^. '7^>^*^SWl^:^- 
>tt^. "^^>i^^^^SW2*:t:7tfc^(ct-4:^c2i) 

lylfm^SWl^:tyim. 'v^>y^-?SW2^: 

[0 122] ccr. ^ma£M4 2«. «aEig^8*^e) 

mmm&i^l^'fX. NPN h^>-:^>^5fT8<Dab^^ 
WtemiS^itLUi-rfccJ:)^*!^. S^?Sa?>4 4«. PN 
P h'7>Zy:Z^T2 1 ^/|'Lrn>f'>1fC licSg3 

[0 12 3] ^fc. h h i;:^*4 6^i. K^lWE, 

TBfTSmjEtUiii^l^iiBECC?^j:-oyfc;&^Si0^i&fOKU. Low 

[0 124] CCDJ:^{C^«gc3n/c»TJ^flI®|plg84 0^ 

IbIKI 0?&«fiR'r^NPN h^>5^;^5rT8«:mSa3&5iS 
ft;^j:t^Ct/5r»6. PN P b "^>^::^i>T2 1 CD--c-;^ 

mi!SS8^8?:/Myret*&3n^maamiEi3tco'c. 

PNP h5>2;?;:<drT2 l«^:^Cc:*':7t^®i35:9. =i 
[0 125]^/c. fctA,. :3>r>tfC 1 Ccmit^^S 

s^nxi^T^i. 5£mi^as4 4icj:-5ismttmcJ:-:> 

3>-?>1fCltcSffl$tlfc«<g»^:^^SSc«3ti 
>1fma«0V <m^^93^Sjft3n-5y5> KS 
[0 12 6] C(Dtc^. iy^^y h h »; :^/4 6 655. 

w2«::t7rsHiqhu-<;i/0*ijiai{i-^*sHi;ti3ti. mm 
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[0127] c<DiKmT. '^mmm.t^mau. «fem f ^ 

>>^::^ ^ T sS^'N P N h v>>^X^ T 1 (c:gM«SKCC 
tbt^SL/c^fifo&^atn^xb. NPN h7>f^X^T8iC 

[ 0 1 2 8 ] ^ur. nmwitL^^mcimiy. ^m^m. lo 

^J-Si. PNP h^>>?;:^^T2 

?S(^m^i^(icmmf^m.ti. n p n h a? t s cc 

S^fiSag4 2iPNP h5>5^>^:5rT2 1 cbcOMT? 
6 ^ ti C i « 

[0 129] ^/c. e:OD<i:^«:PNP h^>i^X!$rT2 
lCc-<-;:<^*5ijgtiS<b. C(D-<-:!^m^^hFEiS 

3>'r>1fClCc«J&$n^, — 3>r'>1fCl«: 

fit. ^mmm^wcm^'\i^mmm.M4 4f)mm$tixi^ 20 

^ctt^h. PNP h^>*^;^3'T2 103 UiJ^^SSI 

>7^>ifC Itc^m^^m^ti-SCi^J^jrl^, 
[0130] Lfr^L. illSf^^SMCcifJlau. *n(C|£ 

or. PNP h^>>?X 3? T2 1(^:3 1.^5^ ^^;&sitJn] 
^^iJf£aS4 4:«^iijfeU#'Smtfeffi^MA'5<J:. =i>"ir 

>1fCl«. PNP h^>$^;^^T2 I35>6^$ti5 

n U ^ ^SS t c J: «9 ^ m 5 n o 
[0 1 3 1 ] lis. *^JS««I©Bt«£$iJ1SIIpIK84 OrCi. P 

NP F^>i;?;:^^T2 l©3U^r>^iffi;0i^mifeag4 4 30 

sAtciasstir^j?). s«sfc[5iiiS3 0 3&i«feaih^>>? 

[0 13 2]^bT. n>'r>i^ci^0^mccJ:o 

m^^cca-rsi. i^cj^^vh h ';;^7 4 6*>6a:^3 40 

X-r-^^>y^^SWl;(rS^:7Sti. X^^«:.^>>f^^ 
SW2€r:t>3nSo CCDJSI^. ai:t» h ^ ^ T o 
«2^}«PtC:t:7$tl. ft^Sf2-v(Dftl5«gK©^3&^»f 

[0133] ^/tC©J:^(c, ffi:^Jh^>>^;^:§'To3&^ 

F ^^-Sffil O^m^T-SNPN h^>:^X3rT 1 . 
T2. TSl^i>mmi)^i&tirj:<fj:K>. PNPh^lyiyT. 
^T2l{t:i-yimttj:^, C(Dm^. :3>7^>1^C1 50 
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[0 134]^br, CCD/S^CCcfcD. i^^T^^I^^Ji 
5 h H;:*/4 6*>e>tB:t?3n-5ft(ltBm^«. SC/Hiqh 
'< :^^yi^m^SW2t>^^yi^fSi(K:^Ki^^htix. M 

[0135] iy±IS??C//cj:e>CC. **5feM(D:&Mlga 
t3>'?>l^C l-s(3D^^B$pelccj:r>r^^-5,^S(D 

^m^tf^ttc^y^a^ nn2^(o^m^^w±^ii 
So ^fc. n^2^<Dmmm&^w±'r^t. ^mt. 
:3>x>-9*c 1 t(>^<DtsM^s(>c^^xm'^ ^mm.mrs 

^x. nm2(,cMmmf)^^ti^m(,c{t. Hi:t^h^>s^x 

[0136] mm^^nmLxi)^fi> a^-mrtiu 
^y7':yV-ci-^(o^m^mti^Lx^^^) ^ 3>f^>tf 

^mm(.cnm2^mn^mx'^^. mw^tm^i 

[0137] */cMJc. jfimiS^^lCEL 
CtTl^SC.h:^^iD. mt*. Al^2*5^^&»L/ci;i^ 

O^lt^-rSNPN h'7>^:;^:^i^T2;&3ai:^ 

[0 138] (mi2mkm) mi4\t. mi2mmm 
(Dnnmm^9&(om^^mrmm.^^mx$)i>. mi 2 
^mon^nmmt. mi Bdcmvtcmi 

}SL^^NPNhy>i^:^^Tl . T2. T8«:*5C*-C£ 

i^^mi^^tixi^imm^^ i^-::^) tnomm^^ 
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[0139] C CX\ imA\t. sS^Ji 1 8 tCtH*gO>'^' 
1 0^«^'r'5^NPNh7>>?;^^^Tl. T2. T8 

t?:^:>Tl. T2. T 8 fiomjS^-Y 
[0140] ^/c. fficBiB^. ft5jc3l 1 7 ^iBt^C^>>'^V 10 

r;j^#l8tcffl^'r ^ * . «iekt*©2 0 <!: 

xcD^-^^- FD^/MyTHl;^? ;^ 3^X0 coy- 

[0141] m-oX. 1 2*ii0UCD:g^wlgKllHlK^ 
^SSiJ^CoT. NPN h5>t^:^i5rT2CC<fc5:gl5m 

figiJaSo 30 
[0 14 2] 1^. ^^'>rTX^S<^:LrcDffi^SA, 

a 1 3 Ltcm 1 1 **fe«?iicD:siwSEtfr@ffitcRg6-r. 
±^ Ltcm immm-^'m 1 0 s&^fi^iicDfiiwigsbiPissic 
ra^ifcstt c <b r ^ . i5iii<Dja**»»Ts c i 

Ste^a£TC<b^ci:«3, NPNh-7>i^Xi5fT2(D-<-X 

$^i>i>(Dx$>^cti)>ib. sffittA. Bccf^Ar. m 

[0143] jy±. :^^#l9§^®ffiL/cSMi|jteFiItcoii 

^>>?X^TstCti. MOS hi7>i^;<i5?^^*r'2>^> 
^-So mf*S^(cti. :g?wlgii)lHl3g305S3tC7T^l/ 
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[0 144] ^fc. m4mm0mm<Dmmx{t. ±x. 

mmmmm\mxii/im u tcmmwLj^s8 s o ^ms. ^^i^ 
-^mcymk. ^i*ttmiSKj^j!aiipire4o^». ^^a^ 

[H 2 ] *:^?gcoft^^ga&lplK(c<l: -Sft^^j&ffjPKafi 
[S3] ^1 lliS0!(Dm?§flgfii@g8CD«lS*^-rmm 
[04] ^2 ^W<Dftl5lgtt@380D«^€:^-r 

[06] 1^4 mm(o^wmm^(omm:9cir'ms^ 

[08] 06 ^0!ico:e<§figi&iEiss©«^^«-rm« 

[0 9 ] 07^^icDfi?5iittiii8s<D»iiS^a-rmm 

[010] 08 msm<o^mmm^^<DmiSL^m.m. 

[011] 09 *JS«©ft^wiB»i5i»©«^*aTm 
aiEi?S0r^^, 

[012] 01 O^]te0ilO:fi1SrlB»lilgS(D«^^^T 
[013] 011 ^fi^jc^*i^,!gS6lpliS(3r)«^*a-r 

m^nss0r%«. 

[014] 012 *lte0il0ft?5lgi6|alK(D«^«:ar 

mMHS80r*>^„ 

[015] fie*<oA?wiEaiii3s<D«^«:*f miass 

0T'*S. 

[016] is^oft^^igsMiiK^c J: i>%n^^mm 
\%^Wi^t^wmx^:^. 

4. 6-ai:^ffl^. 8. lo - 
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